ABSTRACT
INTRODUCTION

Rationale
This study is a continuation of a research investigation into the practical importance of determining teaching effectiveness in terms of student learning outcomes in colleges and universities (particularly in the United States [US] ). This research study used an online psychometric tool to Technologically Engineer a Student Ratings of Instruction Instrument which was deployed to determine student perceptions of faculty teaching. The determination of teaching excellence still appears to be exigent for researchers (Roche & Marsh, 2000; Young & Shaw, 1999) .
There is hardly any measurement, attribute, conduct, or classroom strategies, which completely grasps the meaning of an effective teacher. Barry (2010) , for example, noted teaching effectiveness "involves a deep understanding of subject matter, learning theory and student differences, planning, classroom instructional strategies, knowing individual students, and assessment of By student understanding and proficiency with learning outcomes" (pp. 4). Hassel (2009) also said the underlying specification of teacher effectiveness must be the student learning outcomes; that is, the extent to which students learn, and more valued effects. Vogt (1984) , on the other hand, associated effective teaching to the potential to provide tutoring to diverse students of disparate talents while integrating teaching goals and evaluating the existing knowledge aspect of the students. effectiveness through an in-depth investigation of item analysis. In addition, the study will examine whether ratings completed by student ratings guarantee the validity and reliability of the instrument, in measuring what it is designed to measure: teaching effectiveness. In addition, the study will also assess for internal consistency as a means of establishing the validity and reliability of the instrument used for rating the effectiveness of the courses and programs.
The study made use of existing student data from research previously conducted during the 2012 academic year at a HBCU (including the use of a quantitative approach to determine the impact of the evaluation model on teaching excellence and student success).
Supportive Research for the Validity and Reliability of SRIs that can be Technology Engineered
There is a growing list of literature on the uses, validity and reliability of the student ratings of faculty. Several journals on the evaluation of university faculty on teaching effectiveness and student success make use of the student ratings of instruction survey (Clayson, Student ratings are also used to express knowledge to the students and to establish administrative resolutions, such as giving life-term tenure and advancement (Marsh, 2007; McKeachie, 2007) . In addition, studies have revealed that students incline to consider teaching evaluations earnestly, and are enthusiastic to contribute and offer expressive response when they consider and can realize that their contributions are being reflected and assimilated by their teachers and the university (Agbetsiafa, 2010) .
Notwithstanding, the growing list of journal articles on the usage of student ratings does not preclude the controversy surrounding their reliability, validity, generalizability, and their assessment of university teaching (Marsh, 2007) . In general, the reliability of student ratings is concerned with the Apart from the dispute surrounding their reliability, the student ratings are also faced with the problem of validity.
In all-purpose, validity of student ratings denotes the degree to which student assessments of faculty instruction essentially evaluate what they are planned to evaluate (Zhao et al., 2012) . Agbetsiafa (2010) also noted if student ratings are to be used to evaluate teaching effectiveness and student learning outcomes, the tools must be exposed to challenging validity trials and exploration. 
Hypotheses
The below hypotheses were used to assess the research questions one and two. Each research question addresses a null hypothesis with anticipation of a non-significant association, and an alternative hypothesis that suggests that a significant association does occur between the variables.
H : The student ratings do not increase the reliability of the 10 instrument used to assess teaching effectiveness.
H : The student ratings significantly increase the reliability 1a of the instrument used to assess teaching effectiveness.
H : The ratings completed by students do not create any 20 validity of the rating instrument used in evaluating teaching effectiveness.
H : The ratings completed by students generate 2a increased validity of the rating instrument used in evaluating teaching effectiveness.
Tri-Squared Test Mathematical Hypotheses
The first sets of Mathematical Hypotheses used in the study in terms of Tri-Squared to determine Technology Engineered SRI item efficacy, validity, and reliability were as follows:
The second sets of Mathematical Hypotheses used in the study in terms of Cronbach's Alpha to determine reliability were as follows:
The second sets of Mathematical Hypotheses used in the study in terms of Cronbach's Alpha to determine validity were as follows: Where,k is the amount of objects, s is the variance of the i i 2 object and ith object and S is the variance of the final T total created by adding all the objects. In addition, they also said if the objects were not simply added to make the total, but were initially multiplied by weighting coefficients, then the object must be multiplied by its coefficient ahead The author noted that, for every object on the scale, two things can be computed: the variance contained in the object, and the covariance amongst an explicit object and any additional object on the scale. Thus, a variance-covariance matrix of the whole objects can be computed. In addition, the author also said, in the matrix, the diagonal rudiments establish the variance contained in an exact object, and the off-diagonal rudiments comprise covariances amid sets of objects. The upper half of the formula is the quantity of objects (N) squared multiplied by the mean covariance amongst objects. The lower half is only the total of all the object variances and object covariances. The arrays of the alpha statistic are between zero and one. The greater the coefficient, the better the select items organized together in evaluating the instrument construct, and thus the better the statistical reliability of the assessment tool. An alpha of 1.00 would α imply a seamlessly consistent instrument, while a coefficient of zero would imply an untrustworthy tool.
Factorial Analysis
The factorial model used in this study is derived from
Agbetsiafa ( According to Agbetsiafa, it is conceivable to reorient the data to allow the first small number of measurements to explain for much of the existing data. Assuming there is any idling in the data set; it is also conceivable to explain for most of the evidence in the original data with a significantly condensed amount of measurements. Adapting his template, this study also assumes that the 15 items on the student evaluation survey instrument bears relationships with a series of functions working linearly, and they may be represented by the following mathematical formulas: 
Results
Hypothesis 1
The Cronbach's Alpha was computed to test hypothesis one on whether the ratings completed by the students, to evaluate faculty on the 15 items, significantly increase the reliability of the rating scale. The results of the study are revealed in Tables 1 -4 . Table 1 is the Reliability Statistics for the Test of Internal Consistency. In general, the unstandardized alpha is usually used to interpret the internal consistency of the rating scale. In this regard, the Cronbach's Alpha of .954 was close to unity, and was significantly higher for the 15 items on the rating scale. Deleted. The earlier is the correlation of each detailed item with the complete total of the remaining items on the scale.
If it is assumed the correlation of this to be discreetly high of say .40 or greater, then it can be surmised the precise item to be, at least temperately correlated with most of the remaining items and will generate a worthy module of this conjectured rating scale. In the case of Table A4, B12 -This instructor is effective in promoting learning.
According to the results for all 15 items in the table, students offered optimistic assessments of the course teachings they received. Notwithstanding, the standard deviations for the 15 items were also less than unity, indicating that the scale means thoroughly mirrored the responses of most students, and there was not an extensive disparity of responses to the rating items. Therefore, the excessive coefficient alpha for the individual items on the scale revealed that, the items were consistent and highly inter-correlated and together, they indicated good internal consistency reliability. This is, in addition to Table 4 . Item-Total Statistics internal consistency reliability. Therefore, the null hypothesis that student ratings do not increase the reliability of the instrument used to assess teaching quality is rejected. The instrument does show strong internal reliability.
Hypothesis 2
The study also conducted the principal component factor analysis (PCA) with varimax rotation, to determine the underlying structure for the 15 items on the rating scale. It is also to check the validity of the rating instrument. The initial step in this analysis is the establishment of a correlation matrix for the 15 items on the scale. Non-significant correlations between the items would suggest they are distinct and will, therefore, not be expected to create one or more factors. If this is realized, it would not be realistic to forge ahead with the construction of a factor analysis. (Table 6 ) for individual items were > .77, which is beyond the tolerable margin of .50 (Field, 2009 ). The
Barlett's test of sphericity followed the KMO measurement.
This is a measure of the null hypothesis that, the preliminary correlation matrix is an identity matrix. Thus, for factor analysis to function, it requires certain associations between variables, and if the R-matrix is an identity matrix, it follows that the entire correlation coefficients would be zero (Field, 2009 (Figure 1 ) showed that, following the first two components, variances amongst the eigenvalues declined (the curve flattened), and were < 1.0. The graph again supported a two-component resolution.
Arguably, with the outsized sample size, and the merging of the scree plot and Kaiser's standard on two components, these were the quantities of components that were engaged in the final analysis. Table 8 displays the items and factor loadings after rotation. The first factor, which appeared to index the promotion of learning and teaching effectiveness, had strong loadings on the first twelve items.
Even when quizzes and examinations also had strong loadings (>= .82), they had the least value of the twelve items in the first factor. In addition, the second factor, which appeared to index students' efforts also had high loadings on the remaining three items in the table. The item "I have put a great deal of effort into this course", had the highest loading from the students' efforts perspective.
Notwithstanding, the first factor which had information on effective learning advancement, goals and objectives, student-teacher relationship, among others, were found to be significantly related to teaching effectiveness, thus affirming the construct validity of the instrument used to evaluate teaching quality. Therefore, the null hypothesis that the assessment instrument has no validity is rejected. Table B5 ). The results also confirm that, the scale offered evidence of construct validity. Indeed, the factor loads of teaching effectiveness are significantly high, thus endorsing the construct validity of teaching excellence at HBCU, even with the exclusion of end-of-course grades.
Again, the results of the study are consistent with similar results on the validity of student assessment using PCA In addition, the study confirms a strong association between student ratings and teaching effectiveness. The inter-correlations between the 12 items on teaching effectiveness are significantly positive, and ranges between .64 and .84 on both the Cronbach's Alpha scale (Table 3 ) , and the correlation matrix result of the factorial analysis model (Table 5) (one-tailed greater than 0). At the same time, the inter-item correlations between the three items on student efforts and the 12 items on teaching effective even though significant at p = 0.001 (one-tailed greater than 0) are, however, weak (Table 3 ; and Table 5 in the Appendices).
The low correlation is an indication the items on student efforts would require remodeling to establish a stronger association when compared with the items on teaching excellence.
In spite of the limitations of the study, the validity and reliability of the rating instrument is conclusive. Still, the study peer reviews, self-rating, instructor's portfolio, student reviews, sophomore and graduating senior surveys, etc.) when considering instructors for tenure and salary increase.
Conclusion
The specific item analysis conducted by the authors using the Tri-Squared Test resulted in the analysis of a massive amount of items first validated through the use of Cronbach's Alpha Test statistic of .95 (Table 1) 
Tri-Squared Test
Tri-Squared Percentage Deviations
Percentage deviation and standardized residual are both measures of the degree to which an observed Tri-Squared cell frequency differs from the value that would be expected on the basis of the null hypothesis.
Goodman & Kruskal's Lambda (λ) Tri-Squared Results
Goodman & Kruskal's Lambda (λ) is a cross tabulation analysis measure of proportional reduction in error (Table   10 , Table 11 
